The stereochemical course of the reaction catalyzed by soluble bovine lung guanylate cyclase.
The stereochemical course of the reaction catalyzed by the soluble form of bovine lung guanylate cyclase has been investigated using [alpha-18O]guanosine 5'-triphosphate (Rp diastereomer) and guanosine 5'-O-(1-thiotriphosphate) (Sp diastereomer) as substrates. The product from the 3-thiomorpholino-1',1'-dioxide sydnonimine-stimulated enzymatic cyclization of [alpha-18O] guanosine 5'-triphosphate was esterified with diazomethane. 31P NMR analysis of the triesters indicated that all of the 18O label was present in the axial position. Guanosine 5'-O-(1-thiotriphosphate) (Sp diastereomer) was cyclized under stimulated and basal enzyme activities and, in both cases, the Rp diastereomer of guanosine 3',5'-cyclic phosphorothioate was formed. This was determined by direct comparison with material synthesized chemically from guanosine 5'-phosphorothioate. The results from these experiments show that the reaction catalyzed by guanylate cyclase proceeds with inversion of configuration at phosphorus and this indicates that the reaction proceeds by way of a single direct displacement reaction.